The effects of ACTH and adrenocorticosteroids on seizure susceptibility in 15-day-old male rats.
Infantile spasms are generalized convulsive seizures seen in the first year of life. They respond poorly to conventional anticonvulsants, but are often controlled by adrenocorticotropic hormone (ACTH) therapy. Other childhood seizures are also responsive to ACTH. The present study tested the effects of ACTH and related adrenocorticosteroids in prepubertal, 15-day-old rats. Compounds were tested against minimal (scMET) and maximal (MMT) pentylenetetrazol seizures, maximal electroconvulsive shock (MES) seizures, and hippocampal kindled seizures. ACTH had no significant anticonvulsant effects against any type of seizure. Several of the adrenocorticoid hormones, however, had strong anticonvulsant effects. Deoxycorticosterone (DOC) and progesterone (P4) both significantly suppressed scMET, MMT, and MES seizures 15 min after s.c. injection. DOC and P4 also shortened hippocampal discharge duration in the kindling model, and DOC, but not P4, suppressed the kindled convulsion. Aldosterone and corticosterone were effective against scMET seizures, and aldosterone was effective against MMT seizures. Dexamethasone and dihydroepiandrosterone had no anticonvulsant activity. These findings indicate that the adrenal steroid precursors, DOC and P4, have a broad spectrum of anticonvulsant activity in animal seizure models. They may play a role in mediating the anticonvulsant effects of ACTH in human infants.